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The Effect of Dietary Protein Deficiency During Early Growth 
on Subsequent Performance of Growing-Finishing Swine 
Richard C. Wahlstrom and 6eor1e W. Libal 
SWINE 80·4 
Recommendations for dietary protein requirements of swine are based on the 
amount of protein needed to provide for maximum production. As the pig grows and 
matures, the dietary needs of protein decrease when expressed as a percentage 
of the diet. Previous research at this station had shown that feeding a deficient 
diet during early growth reduced gains and increased feed required per unit of 
gain. However, if the deficient diet was followed by a diet adequate in nutrients, 
pigs grew at a faster and more efficient rate, thus "compensating" for the earlier 
poor performance. 
The objective of this experiment was to determine the effect of short 
periods of protein deficiency on pigs of different initial weights and the 
performance of these pigs during subsequent growth when diets of adequate protein 
were fed. 
Experimental Procedure 
Ninety-six pigs were allotted from three outcome groups having initial 
weights of 40, 50 or 60 pounds to two dietary protein levels. Four replicated 
lots containing four pigs per lot were assigned to each of the six treatments. 
The pigs were housed in open-front, uninsulated wooden houses (8 x 12 feet) that 
were divided in the center so inside pens were 6 x 8 feet. Each pen had an 
outside concrete area (6 x 12 feet) where feeders and waterers were located. 
The treatments were as follows: 
Dietarl Erotein 
Initial 0-4 4 weeks to 
Treatment wt., lb weeks 220 lb 
1 40 14 14 
2 50 14 14 
3 60 14 14 
4 40 16 14 
5 50 16 14 
6 60 16 14 
The National Research Council lists the protein requirement for 44- to 7 7-
pound pigs to be 16% and for pigs from 77 to 132 pounds as 14%. Therefore, the 
16% protein diet fed during the first 4 weeks may have been slightly deficient 
in protein at the start of the experiment for those pigs of an initial weight of 
40 pounds but adequate for the 50- and 60-pound pigs. Composition of the two 
diets used in this experiment is shown in table 1. Barrows were slaughtered at 
about 220 pounds to obtain information on carcass length, backfat, loin eye area 
and percent lean. 
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TABLE 1 .  COMPOSITION OF EXPERIMENTAL DIETS ( %) 
Protein level 
Ingredient 14% 16% 
Corn 
Soybean meal, 44% 
Dicalcium phosphate 
Limestone 
82 . 2  
lS. 0 
76. S 
20 . 7  
Trace mineralized salt 
Vitamin premix
a 
1 . 2  
. 9  
.s 
. 2  
1 . 2  
. 9  
.s 
. 2  
a Supplied per pound of diet: vitamin A ,  lSOO IU; 
vitamin D ,  lSO IU; vitamin E ,  2 . S IU; vitamin K, 1 mg; 
riboflavin, 1 . 2S mg; pantothenic acid , S mg; niacin , 
8 mg; choline , 2S mg; vitamin B12 , S mcg; selenium , 4S mcg and aureomycin, 2S milligrams . 
Results 
Average daily gain and feed/gain data by periods and for the entire 
trial are presented in table 2 .  Protein deficiency during the initial 
4-week feeding period resulted in significantly slower daily gains and 
more feed/gain for pigs fed 14% protein diets compared to those fed 16% 
protein diet s .  Rate o f  gain increased as initial weight increased when pigs 
were fed 14% protein diets.  Pigs fed the 1 6% protein diet with an initial 
weight of SO or 60 pounds gained considerably faster during this 4-week 
period than the 40-pound pigs fed the same diet . 
TABLE 2 .  
Protein , 0-4 weeks (%) 
Protein , 4 weeks-220 lb (%) 
Initial weight (lb) 
Avg daily g81>g by period , 
0-4 weeks b 
lb 
4 weeks-220 lb b Initial to 220 lb 
Feed/gain bybgeriod 0-4 weeks 
b 4 weeks-220 lb b Initial to 220 lb 
AVERAGE DAILY GAIN AND FEED/GAINa 
14 14 14 16 
14  14 14 14 
40 so 60 40 
1 . 1 0 1 .  32 1 . SO 1 .  39 
1 . 68 1 .  76 1 . 92 1 .  70 
1 . S4 l . 6S 1 .  76 1 . 63 
2 . 89 3 . 1 6  3 . 1 1  2 . SS 
3 . 80 3 . 67 3 . 42 3 . 6S 
3 . 6S 3 . S6 3 . 33 3 . 41 
a 
b 
Four replicates of four pigs each per treatment . 
Significant difference (P< . OS) due to initial weight . c Significant difference (P< . 01 )  due to 
SWlllE .80·4 
1 0  
protein level. 
16 16 
14 14 
so 60 
1 .  72  1 .  74 
1 . 68 1 .  79  
1 .  70  1. 76 
2 . 33 2 . 64 
3 . 86 3 . S4 
3 . 46 3 . 31  
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Compensatory performance occurred during the finishing period with pigs 
that had an initial weight of 50  or 60 pounds , but the lighter pigs of 40-
pound initial weight did not exhibit any compensatory performance during the 
finishing period when all pigs were fed the 14% protein diet . Pigs weighing 
50 pounds initially, that had been fed the 14% protein diet to 4 weeks , gained 
1 . 76 pounds per day from 4 weeks to 220 pounds compared to 1 . 68 pounds daily 
for pigs fed the 16% protein diet to 4 weeks.  The pigs of 60 pounds initial 
weight and fed 14% dietary protein the first 4 weeks gained about 7 . 5% faster 
(1 . 92 vs 1 . 79 pounds per day) from 4 weeks to 220 pounds than those fed the 
16% protein diet the first 4 weeks.  Likewise , feed efficiency during the 
finishing period (4 weeks to 220 pounds) was improved when 14% protein diets 
were fed for 4 weeks to 50- or 60-pound pigs.  
Overall growth performance,  gain and feed/gain were similar for 60-pound 
pigs fed either the 14-14 or 16-14% protein dietary sequence . The low protein 
diet ( 1 4% protein) had a more detrimental overall effect on the lighter weight 
pigs and a smaller effect on the middle weight (50 pounds) pigs . 
There were no significant differences in carcass characteristics of 
barrows slaughtered at 220 pounds. Carcass length , backfat , loin eye area 
and percent lean are shown in table 3. 
TABLE 3 .  EFFECTS OF DIETARY TREATMENT ON CARCASS CHARACTERISTICS 
Protein , 0-4 weeks (%) 14  14  14 1 6  1 6  16 
Protein, 4 weeks-220 lb (%) 14  14  14  14  14  14 
Initial weight (lb) 40 50 60 40 50 60 
Ntttllber of pigs 8 8 8 8 5 8 
Carcass length , in. 30. 7 30. 9  31 . 1  31 . 2  31 . 6  31 . 5  
Avg backfat, in. 1 . 38 1 .  53 1 . 42 1 . 23 1 . 47  1 . 38 
Avg tenth rib fat , in. 1 . 18 1 . 41 1 .  29 1 . 21 1 . 38 1 . 36 
Loin eye area , sq. in. 5.05 5 . 18 5 . 19 5 . 26 5 . 36 4 . 98 
Percent lean 53. 4 52. 2 53 . 0  53 . 8  52. 7 52. 1 
Summary 
Ninety-six pigs having initial weights of approximately 40, 50 and 60 
pounds were used to study compensatory performance following a 4-week period 
of dietary protein deficiency. Pigs of the three weight groups were fed 14 or 
16% protein diets for 4 weeks and all received the 14% diet from 4 weeks to 
220 pounds.  
Pigs of  an initial weight of  50  or 60 pounds that were fed protein deficient 
diets during early growth compensated for decreases in gain and feed/gain 
during the subsequent finishing period . The results indicated that pigs of 
an initial weight of 60 pounds could be fed one diet of 14% protein throughout 
the growing-finishing period without detrimental effect on gain, feed/gain or 
carcass characteristics . 
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